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Abstract
Background: After total knee arthroplasty (TKA) only 75-89% of patients are satisfied. Because patient satisfaction is a 
prime goal of all orthopaedic procedures, optimization of patient satisfaction is of major importance. Factors related to 
patient satisfaction after TKA have been explored, but no studies have included two potentially relevant factors, i.e. the 
functional capacity of daily activities and actual daily activity. This present prospective study examines whether 
functional capacity and actual daily activity (in addition to an extensive set of potential factors) contribute to patient 
satisfaction six months after TKA.
Methods: A total of 44 patients were extensively examined preoperatively and six months post surgery. Functional 
capacity was measured with three capacity tests, focusing on walking, stair climbing, and chair rising. Actual daily 
activity was measured in the patient's home situation by means of a 48-hour measurement with an Activity Monitor. To 
establish which factors were related to patient satisfaction six months post surgery, logistic regression analyses were 
used to calculate odds ratios.
Results: Preoperative and postoperative functional capacity and actual daily activity had no relation with patient 
satisfaction. Preoperatively, only self-reported mental functioning was positively related to patient satisfaction. 
Postoperatively, based on multivariate analysis, only fulfilled expectations regarding pain and experienced pain six 
months post surgery were related to patient satisfaction.
Conclusions: Functional capacity and actual daily activity do not contribute to patient satisfaction after TKA. Patients 
with a better preoperative self-reported mental functioning, and patients who experienced less pain and had fulfilled 
expectations regarding pain postoperatively, were more often satisfied.
Background
Total knee arthroplasty (TKA) is a relatively safe and
cost-effective surgical intervention for patients with end-
stage osteoarthritis (OA) [1]. After surgery most patients
improve with regard to pain and stiffness, self-reported
physical functioning and quality of life [2-4]. The greatest
improvement is reported within the first six months after
surgery [5,6].
Compared to hip arthroplasty, patients undergoing
knee arthroplasty show less improvement on the above-
mentioned outcome measures and are generally less sat-
isfied [2,3,7]. After TKA only 75-89% of patients are satis-
fied with their outcome [8-13]. Furthermore, patient
satisfaction is one of the ultimate goals of all orthopaedic
procedures and, therefore, optimization is of major
importance. Knowledge of which factors contribute to
patient satisfaction can be incorporated in the care for
TKA patients; preoperative and postoperative factors can
be used for this purpose. Satisfaction is reported to be
associated with self-reported quality of life variables, pre-
operative mental functioning, expectations and fulfil-
ment of expectations, postoperative pain, and joint
stiffness [8,9,13-15]. However, none of these studies
included two potentially relevant and modifiable aspects
of functioning, i.e. the functional capacity of daily activity
and actual daily activity. Studies in other patient groups
have shown that these latter factors can be related to
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Page 2 of 8quality of life and mental health [16,17]. Therefore, we
hypothesise that TKA patients with a higher functional
capacity and actual daily activity level will more often be
satisfied with the post-TKA results.
This prospective study examines whether functional
capacity and actual daily activity, in addition to an exten-
sive set of potential factors, are related to patient satisfac-
tion six months post TKA. Actual daily activity was
measured in the patient's home situation by means of a
48-hour measurement with an Activity Monitor (AM)
[18]. The study aimed to determine pre- and postopera-
tive factors related to patient satisfaction six months after
TKA, focusing on functional capacity and actual daily
activity.
Methods
For the present study, data from a prospective follow-up
study (which determined recovery of physical function-
ing after total knee/hip arthroplasty) were used [19]. In
an earlier study by de Groot et al., the pre- and postoper-
ative results focused on recovery of physical functioning
after TKA, whereas the present study examines pre- and
postoperative results in relation to patient satisfaction six
months after TKA. The dependent outcome measure was
patient satisfaction six months postoperatively. The fol-
lowing potential factors related to patient satisfaction
were measured (on average) six weeks before surgery:
functional capacity of daily activity, actual daily activity,
gender, age, body mass index (BMI), expectations, joint
function (pain, stiffness and strength), self-reported
physical functioning, and self-reported mental function-
ing. The time point of six weeks pre-surgery was used
because all patients visit our outpatient clinic about six
weeks prior to surgery for preoperative screening. Mea-
surements for the present study were combined with this
preoperative screening so that patients visited the outpa-
tient clinic only one time. Six months post surgery the
following potential factors related to patient satisfaction
were measured: functional capacity, actual daily activity,
fulfilled expectations, joint function, self-reported physi-
cal functioning and self-reported mental functioning.
All preoperative and postoperative measurements were
done by one researcher (IBG) using standardized data
collection forms.
Patient selection
Patients with end-stage OA of the knee who were sched-
uled for TKA at the Erasmus MC between April 2004 and
May 2006 were eligible. Exclusion criteria for the study
were: age >80 years, wheelchair-bound, not living inde-
pendently, the presence of disorders other than OA that
could affect the level of actual physical activity, living
more than 1.5 h travelling distance from the medical cen-
tre, insufficient command of the Dutch language (spoken
or written), the presence of OA in the contralateral knee
requiring surgery within six months, not willing to sign
an informed consent, and not known whether the patient
would be available for follow-up measurements. The
Medical Ethics Committee of the Erasmus MC approved
the study and all patients signed an informed consent
form. Patients underwent all measurements (on average)
six weeks preoperatively and six months postoperatively.
Patient satisfaction
Six months after TKA, patient satisfaction with the
results of the surgery was assessed: "How satisfied are you
with the results of the surgery?" Responses were graded
on a 5-point Likert scale: 1 = very satisfied, 2 = moder-
ately satisfied, 3 = neutral, 4 = moderately dissatisfied,
and 5 = very dissatisfied. The responses were dichoto-
mised into very satisfied and less satisfied (=moderately
satisfied, neutral, moderately dissatisfied, and very dissat-
isfied) [20].
Potential factors related to patient satisfaction
a) Functional capacity of daily activity
The functional capacity of patients was measured six
weeks preoperatively and six months postoperatively
using three tests focusing on walking, stair climbing, and
sit-to-stand. The Six-Minutes Walk Test (6MWT) was
performed to quantify walking ability [21,22]. It is a valid
clinical tool that involves recording the maximum dis-
tance participants can cover while walking indoors for six
minutes. It has good test-retest reliability and has been
used to measure the effectiveness of interventions in pop-
ulations with knee OA [21,22]. Patients were allowed to
use walking aids. Preoperatively 26.2% (n = 11) of the
patients used walking aids during the 6MWT compared
to 9.5% (n = 4) postoperatively.
To assess stair climbing capacity, the time needed for a
patient to ascend five steps, turn around, and descend
was measured [23]; patients were allowed to use the hand
rails.
Chair rising capacity was assessed by measuring how
long a patient needed to perform five sit-to-stand move-
ments. Patients were asked to perform this task as quickly
as possible [24]; patients were allowed to use their arms
while performing the sit-to-stand movements.
b) Actual daily activity
Actual daily activity was measured in the home situation
of the patient six weeks preoperatively and six months
postoperatively. Actual daily activity was measured objec-
tively using an AM [18]. The rationale for the AM sensor
configuration, the subsequent steps of the signal analysis,
and the method of activity detection have been described
in detail previously [18]. In summary, the AM is based on
long-term ambulatory (home-based) measurement of
signals from body-fixed acceleration sensors (Temec
Vissers et al. BMC Musculoskeletal Disorders 2010, 11:121
http://www.biomedcentral.com/1471-2474/11/121
Page 3 of 8Instruments, Kerkrade, The Netherlands) attached to
both upper legs and the sternum. All sensors were con-
nected to a recorder based on Vitaport technology
(Temec Instruments, Kerkrade, The Netherlands). The
acceleration signals were digitally stored on a flash card.
After measurement, all signals were downloaded to a per-
sonal computer for further analysis. For each second, a
body posture (sitting, standing, lying) or body motion
(walking, cycling or other movements) was automatically
detected from the acceleration signals. Three aspects of
these postures and motions can be distinguished, i.e.
quantity, quality and physical strain or motility.
The AM has been extensively validated [18,25-28]. The
AM data were collected for 48 h and then averaged. Two
AM outcome measures were included: the percentage of
time a patient was active per 24 h (walking, cycling,
climbing stairs and general movement) and the percent-
age of time being upright per 24 h (standing and walking).
c) Patient-related factors
Preoperatively, gender, age and BMI were determined.
d) Expectations and fulfilled expectations
Six weeks preoperatively, the expectations of patients
were measured. Assessment of expectations focused on
a) pain after surgery b) limitations of activities of daily liv-
ing after surgery and c) the overall success of the opera-
tion. Questions regarding patient expectations of pain
and limitations were graded on a 4-point Likert scale (1 =
not at all painful/limited, 2 = slightly painful/limited, 3 =
moderately painful/limited, and 4 = very painful/limited).
The responses were dichotomised: the highest response
level was classified as 'high expectations' and the remain-
der was classified as 'low expectations'. Expectations
regarding overall success were recorded on a Visual Ana-
logue Scale (VAS) ranging from 0 -10 (0 indicating no
success, and 10 indicating optimal success). These
responses were also dichotomised by a VAS score > 9 of
success as having 'high expectations' and the remaining
scores as 'low expectations'. A similar dichotomisation
was applied by Mahomed et al. [29].
Six months post surgery, patients were asked whether
their expectations regarding pain, limitations of activities
of daily living, and the overall success of the surgery had
been fulfilled. Responses of expectations were graded on
a 4-point Likert scale (1 = totally fulfilled, 2 = consider-
ably fulfilled, 3 = slightly fulfilled, and 4 = not at all ful-
filled). The highest response was classified as 'fulfilled
expectations' and the remaining responses were classified
as 'unfulfilled expectations' [29].
e) Joint function
Joint function was measured six weeks preoperatively
and six months postoperatively. The strength of the knee
extensors on the affected side was measured with a
Microfet hand-held dynamometer [30]. The experienced
stiffness was measured using the stiffness subscale of the
Western Ontario and McMaster Universities Osteoar-
thritis Index (WOMAC). Experienced pain was mea-
sured using the pain subscale of the WOMAC (0
indicating the worst experienced stiffness/pain, and 100
indicating no experienced stiffness/pain) [31,32].
f) Self-reported physical functioning
Self-reported physical functioning was measured six
weeks preoperatively and six months postoperatively.
The self-reported physical functioning was assessed
using the Physical Functioning subscales of the 36-Item
Short Form Health Survey (SF-36) [33] and the WOMAC
[31,32]. Both subscales range from 0-100, with higher
scores indicating better functioning [31,32].
g) Self-reported mental functioning
Self-reported mental functioning was measured six
weeks preoperatively and six months postoperatively.
Self-reported mental functioning was measured using the
mental health subscale of the SF-36 [33] and the anxiety
and depression subscales of the Hospital Anxiety and
Depression Scale (HADS). The HADS consists of 14
items each rated from 0-3 according to severity of diffi-
culty experienced. It is divided into an Anxiety subscale
and a Depression subscale. Each subscale score can range
from 0-21. The optimal cut-off score for presence of both
anxiety and depression disorders is ≥8 [34].
Statistical analysis
Statistical analysis was performed with SPSS 15.0 (SPSS
Inc., Chicago, USA). First, it was established whether the
variables had a normal distribution using the normality
Shapiro-Wilk test. Based on these analyses, the results are
presented as means and standard deviations (SD) or, if
not normally distributed, as median (with minimum and
maximum).
To establish which factors were related to patient satis-
faction six months after TKA, logistic regression analyses
were used to calculate odds ratios (OR). Satisfaction six
months after TKA was used as dependent variable.
For the univariate logistic regression analysis the six
months postoperative factors were adjusted for the pre-
operative scores using analysis of covariance. Because of
the high number of significantly related postoperative
factors, multivariate regression analysis was performed to
examine which postoperative factors had an independent
relationship with patient satisfaction after TKA. We per-
formed multivariate, stepwise (forward) logistic regres-
sion. The quality of the multivariate regression models
was based on the Akaike Information Criteria (AIC), a
measure of the goodness of fit of an estimated model. The
AIC aims to find a balance between the conflicting
demands of accuracy (fit) and simplicity (small number of
variables). Models with smaller AIC are preferred; a dif-
ference of two points on the AIC between models should
be treated as significantly different models [35]. In all
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significant.
Results
Between April 2004 and May 2006, 45 patients complied
with the inclusion criteria and were willing to participate
in the study. For one patient only preoperative data are
available so, finally, the results of 44 patients were evalu-
ated (Table 1).
All patients received a Genesis II (Smith and Nephew,
Memphis, USA) TKA. Because the Erasmus MC is a uni-
versity hospital, during the study period the procedures
were performed by six different orthopaedic surgeons
with different medical assistants. Post surgery, the mean
number of days in hospital was 7 (minimum 3, maximum
15) days and all patients received a standard physical
therapy and pain management protocol. Three patients
had a postoperative complication (neuropraxia, haema-
toma in the left rectus area, and lung emboli).
In this patient group 50% was very satisfied, 22.7%
moderately satisfied, 11.4% neutral, 9.1% moderately dis-
satisfied and 6.8% very dissatisfied (Table 1). Preopera-
tively, functional capacity and actual daily activity were
not related to patient satisfaction whereas a better self-
reported mental functioning was (Table 2). Thus, patients
with a better self-reported mental functioning before sur-
gery were more often satisfied post surgery.
Postoperatively, most factors had a univariate relation-
ship with patient satisfaction. However, actual daily activ-
ity showed no association with patient satisfaction, and
only the walking test was related to patient satisfaction
(Table 3).
The multivariate model that best describes the postop-
erative factors related to patient satisfaction was the
model with fulfilled expectations regarding pain and the
experienced pain six months post surgery as independent
variable.
Discussion
It was hypothesised that TKA patients with a higher
functional capacity and actual daily activity level would
more often be satisfied with the post-TKA results. How-
ever, the results indicate that functional capacity and
actual daily activity (using the specific outcome measures
in the present study) do not contribute to patient satisfac-
tion. It is important to note that improving functional
capacity and actual daily activity should not only be con-
sidered from a patient satisfaction viewpoint. For exam-
ple, from the health viewpoint it is important to stimulate
patients (also post-TKA patients) to be physically active
and improve functional capacity.
In addition to functional capacity and actual daily activ-
ity, an extensive set of potential factors related to patient
satisfaction six months after TKA were examined. Preop-
eratively, patients with a better self-reported mental func-
tioning were more often satisfied with the results after
TKA. Postoperatively (based on multivariate analysis)
patients with less experienced pain and fulfilled expecta-
tions regarding pain were more often satisfied. The uni-
variate postoperative results showed that perceived
physical functioning was related to patient satisfaction. In
contrast, actual daily activity had no univariate relation-
ship with patient satisfaction. However, the multivariate
results of our study showed that the univariate results
should be interpreted with caution, because of the rela-
tionships between the examined univariate variables.
Gandhi et al. also found that a poorer preoperative
mental health score predicts less satisfaction with surgery
after a total joint arthroplasty; however, they combined
the results for total hip and knee arthroplasties [14].
Compared with our univariate results, others have shown
that postoperative experienced pain and stiffness, ful-
filled expectations, and better postoperative self-reported
physical and mental functioning are related to patient sat-
isfaction after TKA [8,9,13,15].
The present study focused on the group of very satis-
fied patients, which was compared with all the other
groups (i.e. moderately satisfied, neutral, moderately dis-
satisfied, very dissatisfied). Therefore, we dichotomised
the patients into 'very satisfied' patients and 'less satisfied'
patients. Our relatively low satisfaction rate compared to
other studies could be explained by the measurement tool
used. In the present study, responses regarding the level
of satisfaction were graded on a 5-point Likert scale (very
satisfied, moderately satisfied, neutral, moderately dissat-
isfied, and very dissatisfied) whereas in other studies sat-
isfaction was graded on a 2 or 3-point Likert scale
(without the answer option "neutral"); consequently,
Table 1: Characteristics of the study population
Total Population
n = 44
Gender, % women (n) 54.5 (24)
Age at baseline, years 63.5 (42.0; 78.0)
Body mass index at baseline, kg/m2 30.8 (24.2; 44.9)
Satisfaction regarding overall results
- Very satisfied, % (n) 50.0 (22)
- Less satisfied:
moderately satisfied, % (n) 22.7 (10)
neutral, % (n) 11.4 (5)
moderately dissatisfied, % (n) 9.1 (4)
very dissatisfied, % (n) 6.8 (3)
Values are presented as median (minimum; maximum), unless 
otherwise indicated
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Table 2: Preoperative factors associated with satisfaction six months post surgery
Determinants Very satisfied Less satisfied* OR (95% CI) p-value
n = 22 (50%) n = 22 (50%)
Physical capacity
6-MWT (m) 295 (59; 499) 278 (48; 523) 0.999 (0.994; 1.005) 0.844
Stair climbing (s) 11.4 (6; 28) 11.4 (5; 29) 1.000 (0.906; 1.103) 1.000
Rising from chair (s) 18.9 (9; 36) 16.7 (10; 34) 1.047 (0.956; 1.147) 0.317
Actual daily activity
Movement-related activity, % 7.6 (3.8; 17.5) 7.3 (2.7; 17.3) 1.008 (0.861; 1.180) 0.921
of 24 h
Upright, % of 24 h 17.0 (7.3; 37.2) 21.3 (6.2; 32.7) 0.984 (0.912; 1.062) 0.675
Patient characteristics
Gender, % women (n) 63.6 (14) 45.5 (10) 2.100 (0.628; 7.027) 0.229
Age at baseline, years 57.0 (42; 78) 65.5 (48; 77) 0.957 (0.898; 1.019) 0.169
BMI at baseline, kg/m2 30.8 (24; 41) 30.4 (24; 45) 0.962 (0.857; 1.079) 0.567
Expectations
Pain, high expectations, % 9.1 (2) 10.5 (2) 1.176 (0.149; 9.266) 0.877
(number)
Limitations, high expectations, 27.3 (6) 18.2 (4) 0.593 (0.141; 2.484) 0.593
% (number)
Overall success, high 45.5 (10) 45.5 (10) 1.000 (0.305; 3.277) 1.000
expectations, % (number)
Joint function and structure
Strength quadriceps, Newton 145.5 (17; 273) 175 (53; 299) 0.993 (0.983; 1.002) 0.134
Stiffness (WOMAC stiffness) 30 (0; 80) 30 (0; 80) 0.999 (0.968; 1.030) 0.936
Pain (WOMAC pain) 36 (8; 60) 32 (4; 72) 1.009 (0.966; 1.054) 0.680
Self-reported physical
functioning
WOMAC Physical functioning 35.3 (9.4; 62.4) 34.1 (9.4; 63.5) 1.009 (0.964; 1.056) 0.693
SF-36 Physical functioning 32.5 (0; 65) 32.5 (5; 80) 0.997 (0.968; 1.027) 0.827
Self-reported mental
functioning
SF-36 Mental Health 80 (40; 100) 60 (32; 96) 1.045 (1.007; 1.085) 0.019
HADS anxiety, % case (n) 18.2 (4) 50 (11) 0.222 (0.057; 0.873) 0.031
HADS depression, % case (n) 13.6 (3) 45.5 (10) 0.189 (0.043; 0.831) 0.027
Values are presented as median (minimum; maximum), unless otherwise indicated
*Less satisfied = patients who were moderately satisfied, neutral, moderately dissatisfied or very dissatisfied.
OR; Odds Ratio, CI; Confidence Interval, 6-MWT; six-minutes walk test
Significant results are highlighted in bold.
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fied'. This could have led to differences in satisfaction
rates.
Furthermore, our follow-up period of six months was
relatively short compared to other studies [8-13]. It is
possible that, had our patients made further recovery
after six months, this would have led to higher satisfac-
tion rates. On the other hand, a longer follow-up period
could result in lower satisfaction rates because patients
may realize that no further improvement will be made
after six months and become less satisfied. Therefore, the
results of our study do not allow to infer whether or not
patient satisfaction would increase or decrease had the
follow-up period been extended beyond six months.
Our study is unique regarding the investigation of fac-
tors potentially related to patient satisfaction after TKA.
All patients were extensively examined preoperatively
and six months postoperatively. To our knowledge no
other studies have examined the relationship between
functional capacity and actual daily activity on the one
hand, and patient satisfaction after TKA on the other.
Table 3: Postoperative factors associated with satisfaction six months post surgery
Determinants Satisfied Less satisfied* OR (95% CI) p-value
n = 22 (50%) n = 22 (50%)
Physical capacity
6-MWT (m) 428 (152; 580) 368 (132; 485) 1.008 (1.001; 1.02) 0.034
Stair climbing (s) 7.3 (5; 18) 9.1 (6.4; 22.8) 0.825 (0.67; 1.02) 0.073
Rising from chair (s) 15 (9.7; 20.8) 16.9 (10; 32.5) 0.872 (0.735; 1.033) 0.113
Actual daily activity
Movement-related activity, % 8.1 (3.2; 17.0) 9.8 (2.8; 18.8) 0.978 (0.839; 1.139) 0.773
of 24 h
Upright, % of 24 h 20.1 (13.7;39.9) 19.2 (7.2; 30.2) 1.039 (0.936; 1.153) 0.471
Fulfilled expectations
Pain, totally, % (number) 100 (22) 27.3 (6) -** -**
Limitations, totally, % 68.2 (15) 13.6 (3) 13.6 (2.99; 61.59) 0.001
(number)
Overall success, totally, % 90.9 (20) 22.7 (5) 34.0 (5.83; 198.15) < 0.0001
(number)
Joint function and structure
Strength quadriceps, Newton 216 (156; 307) 195 (106; 293) 1.010 (0.996; 1.023) 0.150
Stiffness (WOMAC stiffness) 70 (30; 80) 40 (0; 80) 1.107 (1.04; 1.18) 0.001
Pain (WOMAC pain) 80 (4; 80) 52 (16; 76) 1.101 (1.04; 1.18) 0.002
Self-reported physical
functioning
WOMAC Physical functioning 74.1 (21.2; 80) 45.9 (5.9; 74.1) 1.112 (1.04; 1.19) 0.001
SF-36 Physical functioning 77.5 (20; 100) 45.0 (10; 90) 1.052 (1.02; 1.09) 0.003
Self-reported mental
functioning
SF-36 Mental Health 92 (36; 100) 56 (20; 96) 1.076 (1.03; 1.13) 0.001
HADS anxiety, % case (n) 13.6 (3) 45.5 (10) 0.189 (0.04; 0.83) 0.027
HADS depression, % case (n) 9.1 (2) 40.9 (9) 0.144 (0.03; 0.78) 0.024
Values are presented as median (minimum; maximum), unless otherwise indicated
*Less satisfied; patients who were somewhat satisfied, neutral, somewhat dissatisfied or very dissatisfied.
**Analyses were not performed with SPSS, because 100% had fulfilled expectations in one group.
OR; Odds Ratio, CI; Confidence Interval, 6-MWT; six-minutes walk test
Significant results are highlighted in bold
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addressed. First: the relatively small study population.
Patients with end-stage OA of the knee (scheduled for
TKA between April 2004 and May 2006) were eligible for
inclusion but, due to the strict exclusion criteria, only a
relatively small number could be included. This implies
that the multivariate regression analyses are mainly
explorative and must be interpreted with caution. Future
prospective studies should aim for a larger study popula-
tion. Second: the relatively short follow-up period implies
that it remains unclear whether patient satisfaction would
be higher or lower in this group had follow-up lasted lon-
ger than six months after TKA. On the other hand, the
factors influencing patient satisfaction that emerged from
the present study were the same as reported in previous
studies [8,9,13]. Third: because of our strict inclusion and
exclusion criteria and because all patients were recruited
from a university hospital, our sample representativeness
might have been reduced. However, because the charac-
teristics of our patients and the preoperative and postop-
erative functioning scores were comparable with other
studies [9,13], our sample is probably representative for
the TKA population described by others. Another point
is that actual performance of daily activity was collected
during a relatively short 48-h period. Although a longer
data collection period would have been preferred (and
some currently available instruments allow this), com-
pared with our AM system these other instruments pro-
vide less detailed information on a subject's activities. In
contrast to other instruments, the AM not only provides
information on the overall activity level, but at each sec-
ond evaluates the body postures and motions. Therefore,
the AM is a unique instrument to measure actual daily
activity. Finally, six different surgeons performed the 44
TKAs and it is unknown whether surgeon-related factors
influenced the outcome data. However, all TKA proce-
dures were performed under the supervision of four
senior surgeons according to a standard protocol with a
similar approach and similar implant (Genesis II). Fur-
thermore, the fact that several surgeons performed the
TKAs may have increased the generalisability of the
results.
The present study examined which factors contribute
to patient satisfaction, with the aim to include them
(directly or indirectly) in the care for TKA patients.
Future studies should further examine the relationship
between outcome measures of functional capacity and
actual daily activity on the one hand and patient satisfac-
tion on the other hand.
The results of the present study have some clinical
implications. Our results suggest that self-reported pre-
operative mental functioning is related to patient satisfac-
tion after TKA. The question arises whether: a) poor self-
reported mental health is mainly caused by the presence
of pain and disability and will improve after TKA when
the pain and disability has decreased, or that b) interven-
tions designed to reduce preoperative psychological dis-
tress should be established to determine whether they
might improve patient satisfaction after TKA. Further-
more, our results suggest that pain experienced six
months post surgery and fulfilled expectations regarding
pain are related to patient satisfaction, both of which are
modifiable. The satisfaction level of patients who experi-
ence pain after TKA might be increased by optimising
post-surgical pain management. Moreover, patient satis-
faction might be increased by optimising patient infor-
mation regarding pain after TKA. These two factors
should be targets for future clinical research and imple-
mentation.
Conclusions
Functional capacity and actual daily activity do not
appear to contribute to patient satisfaction after TKA.
Patients with a better preoperative self-reported mental
functioning, and patients who experienced less pain and
had fulfilled expectations regarding postoperative pain,
were more often satisfied.
Competing interests
The authors declare that they have no competing interests.
Authors' contributions
MMV designed the study, collected and analyzed data, and drafted the manu-
script. IBG designed the study, and collected and analyzed data. MR designed
the study, analyzed data, and helped draft the manuscript. JBB designed the
study, analyzed data, and helped draft the manuscript. HJS designed the study.
JANV designed the study. All authors ensured the accuracy of the data and
analysis, and have read and approved the final manuscript.
Acknowledgements
The authors thank S.P Willemsen for his help with the statistical analysis, and all 
patients who participated in the study. This study was financially supported by 
a grant from the Nuts OHRA Insurance company and the National Health Ser-
vice RVVZ (Centraal Fonds Reserves Voormalige Vrijwillige Ziekenfondsverzek-
ering).
Author Details
1Department of Orthopaedics, Erasmus University Medical Centre, Rotterdam, 
the Netherlands and 2Department of Rehabilitation Medicine, Erasmus 
University Medical Centre, Rotterdam, the Netherlands
References
1. Rasanen P, Paavolainen P, Sintonen H, Koivisto AM, Blom M, Ryynanen OP, 
Roine RP: Effectiveness of hip or knee replacement surgery in terms of 
quality-adjusted life years and costs.  Acta Orthop 2007, 78(1):108-115.
2. Salmon P, Hall GM, Peerbhoy D, Shenkin A, Parker C: Recovery from hip 
and knee arthroplasty: Patients' perspective on pain, function, quality 
of life, and well-being up to 6 months postoperatively.  Arch Phys Med 
Rehabil 2001, 82(3):360-366.
3. Jones CA, Beaupre LA, Johnston DW, Suarez-Almazor ME: Total joint 
arthroplasties: current concepts of patient outcomes after surgery.  
Rheum Dis Clin North Am 2007, 33(1):71-86.
4. Ethgen O, Bruyere O, Richy F, Dardennes C, Reginster JY: Health-related 
quality of life in total hip and total knee arthroplasty. A qualitative and 
Received: 9 March 2010 Accepted: 16 June 2010 
Published: 16 June 2010
This article is available from: http://www.biomedcentral.com/1471-2474/11/121© 2010 Vissers et al; licensee BioMed Central Ltd. is an Open Access article distribut d under th  terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.BMC Musculosk letal Dis rd rs 2010, 11:121
Vissers et al. BMC Musculoskeletal Disorders 2010, 11:121
http://www.biomedcentral.com/1471-2474/11/121
Page 8 of 8systematic review of the literature.  The Journal of bone and joint surgery 
2004, 86-A(5):963-974.
5. Kennedy DM, Stratford PW, Riddle DL, Hanna SE, Gollish JD: Assessing 
recovery and establishing prognosis following total knee arthroplasty.  
Physical therapy 2008, 88(1):22-32.
6. Nilsdotter AK, Toksvig-Larsen S, Roos EM: A 5 year prospective study of 
patient-relevant outcomes after total knee replacement.  Osteoarthritis 
and cartilage/OARS, Osteoarthritis Research Society 2009, 17(5):601-606.
7. Jones CA, Voaklander DC, Johnston DW, Suarez-Almazor ME: Health 
related quality of life outcomes after total hip and knee arthroplasties 
in a community based population.  J Rheumatol 2000, 27(7):1745-1752.
8. Anderson JG, Wixson RL, Tsai D, Stulberg SD, Chang RW: Functional 
outcome and patient satisfaction in total knee patients over the age of 
75.  J Arthroplasty 1996, 11(7):831-840.
9. Noble PC, Conditt MA, Cook KF, Mathis KB: The John Insall Award: Patient 
expectations affect satisfaction with total knee arthroplasty.  Clinical 
orthopaedics and related research 2006, 452:35-43.
10. Robertsson O, Dunbar M, Pehrsson T, Knutson K, Lidgren L: Patient 
satisfaction after knee arthroplasty: a report on 27,372 knees operated 
on between 1981 and 1995 in Sweden.  Acta orthopaedica Scandinavica 
2000, 71(3):262-267.
11. Hawker G, Wright J, Coyte P, Paul J, Dittus R, Croxford R, Katz B, Bombardier 
C, Heck D, Freund D: Health-related quality of life after knee 
replacement.  The Journal of bone and joint surgery 1998, 80(2):163-173.
12. Heck DA, Robinson RL, Partridge CM, Lubitz RM, Freund DA: Patient 
outcomes after knee replacement.  Clinical orthopaedics and related 
research 1998:93-110.
13. Bourne RB, Chesworth BM, Davis AM, Mahomed NN, Charron KD: Patient 
satisfaction after total knee arthroplasty: who is satisfied and who is 
not?  Clinical orthopaedics and related research 468(1):57-63.
14. Gandhi R, Davey JR, Mahomed NN: Predicting patient dissatisfaction 
following joint replacement surgery.  J Rheumatol 2008, 
35(12):2415-2418.
15. Baker PN, van der Meulen JH, Lewsey J, Gregg PJ: The role of pain and 
function in determining patient satisfaction after total knee 
replacement. Data from the National Joint Registry for England and 
Wales.  J Bone Joint Surg Br 2007, 89(7):893-900.
16. Buffart LM, Berg-Emons RJ, Meeteren JV, Stam HJ, Roebroeck ME: 
Lifestyle, participation, and health-related quality of life in adolescents 
and young adults with myelomeningocele.  Dev Med Child Neurol 2009, 
51(11):886-94.
17. Turner AP, Kivlahan DR, Haselkorn JK: Exercise and quality of life among 
people with multiple sclerosis: looking beyond physical functioning to 
mental health and participation in life.  Arch Phys Med Rehabil 2009, 
90(3):420-428.
18. Bussmann JB, Martens WL, Tulen JH, Schasfoort FC, van den Berg-Emons 
HJ, Stam HJ: Measuring daily behavior using ambulatory 
accelerometry: the Activity Monitor.  Behav Res Methods Instrum Comput 
2001, 33(3):349-356.
19. de Groot IB, Bussmann HJ, Stam HJ, Verhaar JA: Small increase of actual 
physical activity 6 months after total hip or knee arthroplasty.  Clinical 
orthopaedics and related research 2008, 466(9):2201-2208.
20. Espehaug B, Havelin LI, Engesaeter LB, Langeland N, Vollset SE: Patient 
satisfaction and function after primary and revision total hip 
replacement.  Clinical orthopaedics and related research 1998:135-148.
21. Cahalin LP, Mathier MA, Semigran MJ, Dec GW, DiSalvo TG: The six-
minute walk test predicts peak oxygen uptake and survival in patients 
with advanced heart failure.  Chest 1996, 110(2):325-332.
22. Guyatt GH, Sullivan MJ, Thompson PJ, Fallen EL, Pugsley SO, Taylor DW, 
Berman LB: The 6-minute walk: a new measure of exercise capacity in 
patients with chronic heart failure.  Can Med Assoc J 1985, 
132(8):919-923.
23. Rejeski WJ, Ettinger WH Jr, Martin K, Morgan T: Treating disability in knee 
osteoarthritis with exercise therapy: a central role for self-efficacy and 
pain.  Arthritis Care Res 1998, 11(2):94-101.
24. Lord SR, Murray SM, Chapman K, Munro B, Tiedemann A: Sit-to-stand 
performance depends on sensation, speed, balance, and psychological 
status in addition to strength in older people.  J Gerontol A Biol Sci Med 
Sci 2002, 57(8):M539-543.
25. Bussmann JB, Tulen JH, van Herel EC, Stam HJ: Quantification of physical 
activities by means of ambulatory accelerometry: a validation study.  
Psychophysiology 1998, 35(5):488-496.
26. Bussmann JB, van de Laar YM, Neeleman MP, Stam HJ: Ambulatory 
accelerometry to quantify motor behaviour in patients after failed 
back surgery: a validation study.  Pain 1998, 74(2-3):153-161.
27. Bussmann HB, Reuvekamp PJ, Veltink PH, Martens WL, Stam HJ: Validity 
and reliability of measurements obtained with an "activity monitor" in 
people with and without a transtibial amputation.  Physical therapy 
1998, 78(9):989-998.
28. van den Berg-Emons HJ, Bussmann JB, Balk AH, Stam HJ: Validity of 
ambulatory accelerometry to quantify physical activity in heart failure.  
Scandinavian journal of rehabilitation medicine 2000, 32(4):187-192.
29. Mahomed NN, Liang MH, Cook EF, Daltroy LH, Fortin PR, Fossel AH, Katz 
JN: The importance of patient expectations in predicting functional 
outcomes after total joint arthroplasty.  J Rheumatol 2002, 
29(6):1273-1279.
30. Wadsworth CT, Krishnan R, Sear M, Harrold J, Nielsen DH: Intrarater 
reliability of manual muscle testing and hand-held dynametric muscle 
testing.  Physical therapy 1987, 67(9):1342-1347.
31. Bellamy N, Buchanan WW, Goldsmith CH, Campbell J, Stitt LW: Validation 
study of WOMAC: a health status instrument for measuring clinically 
important patient relevant outcomes to antirheumatic drug therapy in 
patients with osteoarthritis of the hip or knee.  J Rheumatol 1988, 
15(12):1833-1840.
32. Roorda LD, Jones CA, Waltz M, Lankhorst GJ, Bouter LM, van der Eijken JW, 
Willems WJ, Heyligers IC, Voaklander DC, Kelly KD, et al.: Satisfactory cross 
cultural equivalence of the Dutch WOMAC in patients with hip 
osteoarthritis waiting for arthroplasty.  Ann Rheum Dis 2004, 
63(1):36-42.
33. Ware JE Jr, Sherbourne CD: The MOS 36-item short-form health survey 
(SF-36). I. Conceptual framework and item selection.  Med Care 1992, 
30(6):473-483.
34. Zigmond AS, Snaith RP: The hospital anxiety and depression scale.  Acta 
Psychiatr Scand 1983, 67(6):361-370.
35. Akaike H: [Data analysis by statistical models].  No To Hattatsu 1992, 
24(2):127-133.
Pre-publication history
The pre-publication history for this paper can be accessed here:
http://www.biomedcentral.com/1471-2474/11/121/prepub
doi: 10.1186/1471-2474-11-121
Cite this article as: Vissers et al., Functional capacity and actual daily activity 
do not contribute to patient satisfaction after total knee arthroplasty BMC 
Musculoskeletal Disorders 2010, 11:121
